Background: Despite experiencing a disproportionate burden of acute and chronic health issues, many homeless people
H omelessness is a serious social issue that affects a large number of people in urban centres around the world. Homeless people have poorer health than the general population and often experience a disproportionate burden of acute and chronic health issues, including concurrent mental health and substance use disorders. [1] [2] [3] They also have significantly higher mortality rates than the general population. [4] [5] [6] [7] However, despite their increased need for care, many homeless people face barriers to primary health care and frequently have unmet health needs. 8 Most studies of access to primary health care among homeless people have been conducted in the United States. [9] [10] [11] [12] These studies identified lack of health insurance as a key financial barrier to obtaining care. Other, nonfinancial, barriers to care include lack of knowledge regarding where to obtain care, lack of transportation, lack of child care, chronic homelessness, long wait times and feelings of discrimination from health professionals. [11] [12] [13] [14] [15] [16] Relatively little research has described access to primary health care among homeless populations in countries such as Canada that have universal health insurance. Family doctors are an important means through which Canadians receive primary care and gain access to the health care system. They function as a regular source of primary care for the prevention and management of adverse health outcomes. Prior research has shown that continuity of a care provider is associated with increased preventive care, decreased episodic care at emergency departments and decreased hospital care. [17] [18] [19] [20] [21] We conducted this study to improve our understanding of access to primary care among a representative sample of homeless adults in a large, urban Canadian setting. We investigated the association between having a family doctor as the usual source of health care-an indicator of access to primary care-and demographic characteristics, health status and substance use.
Methods
Study setting. Toronto is Canada's largest city, with a population of 5.5 million people in the greater metropolitan area. 22 A survey conducted by the City of Toronto in 2006 estimated a minimum of 5052 individuals to be homeless on a single night. 23 Each year about 27 000 individuals stay at shelters in Toronto. 24 In 2007, Street
Health, a community-based organization that provides health and social services to homeless and marginalized people in the city, conducted a comprehensive health survey of homeless adults. The objectives of the study were to document the health status of homeless people in Toronto and to describe this population's access to health care. The study was approved by the Research Ethics Board at St. Michael's Hospital in Toronto, Canada.
Recruitment. The Street Health survey recruited a cross-sectional sample of 385 homeless adults from shelter and meal programs in downtown Toronto between November 2006 and February 2007. For the purposes of this study, homelessness was defined as having stayed in a shelter, in a public place or other site not intended for human habitation, or with a friend or relative for at least 10 of the 30 nights before being surveyed. 25 People who did not meet this definition of homelessness, were unable to provide informed consent or were not comfortable or capable of being interviewed in English were excluded from the study. We used a targeted sampling technique to ensure that about 80% of the participants used shelters and 20% did not use shelters, based on the proportion of homeless people staying in shelters (82%) and on the street (18%) from a 2006 street needs assessment of homeless people in the City of Toronto. 23 After meeting the basic criteria for homelessness, outlined above, participants were divided into two groups: shelter users and non shelter users. Those who used shelters were defined as people who had stayed in a homeless shelter in the 10 days before the survey, including the night before the interview. Those who did not use shelters were defined as people who had not stayed in a shelter in the 10 days before the survey but who met the other study definitions for homelessness (i.e., stayed in a public place or with a friend or relative).
In addition, we oversampled women so that they represented at least 25% of our sample, to ensure sufficient power for analyses by sex. All of the 29 existing shelters for single adults and the 33 meal programs in downtown Toronto were included in the sampling process. Shelters and programs specific to families or youth, shelters for women escaping violence and shelters located outside of downtown Toronto were excluded. Stratification by sex was performed both between sex-specific sites and within sites that served men and women. Additional stratification was performed to ensure that shelters and meal programs were representative in terms of service type, program size and geographic area. When more than one site existed within a stratification cell, sites were chosen at random. In total, 18 shelters and 8 meal programs were randomly selected for participation in the survey; all sites approached for the study agreed to participate.
Enrolment at each site was proportionate to the number of unique individuals using the site each month. Participants were recruited by random selection using a random number table and were screened for eligibility. In shelters, a "bed list" of daily users, which assigned a number to each shelter user, was provided by the shelter, and names were randomly selected from this list. In meal programs, program attendees were assigned numbers as they walked in the door or as they were sitting at tables. Individuals whose assigned number matched numbers from the random number table were approached to participate and were screened for eligibility. A set of 5 demographic variables (sex, ethnicity, height, weight and date of birth) were examined across all completed surveys to identify duplicate interviews. When duplicate interviews were identified (n = 6), the second interview (based on chronologic order) was deleted from the dataset. We aimed to recruit 350 participants to ensure accuracy of results plus or minus 5%, 95% of the time.
Survey instrument. The survey consisted primarily of closed questions. It was designed to collect data on demographic characteristics, health and well-being, health determinants, substance use and access to health care services. Questions were based on those used in a prior Street Health survey from 1992 to allow comparison with prior study findings, 25 as well as questions in the Canadian Community Health Survey, a national population health survey conducted annually by Statistics Canada, 26 to enable comparison with the general population of Toronto. The survey instrument was pilot tested with a small group of 10 homeless adults to ensure feasibility, comprehension and appropriateness, and it was revised accordingly. A group of 15 peer researchers (i.e., people with past or current lived experience of homelessness) were hired and trained to administer the survey via one-on-one inperson interviews. Peer researchers also provided input into the study design and assisted with data analysis. The survey took about 45-60 minutes to complete. All study participants gave written informed consent and received a $15 honorarium for completing the survey.
Data analysis.
The main outcome of our analysis was "having a family doctor." Participants were considered to have a family doctor if they reported having a usual source of health care and if they selected "doctor" (from a list of medical professionals) or "doctor's office" (from a list of health care locations) as their usual source of health care. Participants who reported other medical professionals (nurse, nurse practitioner, traditional healer/elder or alternative health care provider) or other places (community health centre, hospital emergency department, hospital outpatient department, walk-in clinic, health clinic at a shelter, Aboriginal health centre or alternative health centre) as their usual source of health care were classified as not having a family doctor. Participants who stated that they did not have a usual source of health care were also considered not to have a family doctor.
We compared demographic characteristics, health status, proof of health insurance and substance use between participants who reported having a family doctor and those who reported not having a family doctor. Participants were considered to have a chronic medical condition if they reported having any of the following conditions: type 1 or 2 diabetes mellitus, high blood pressure, heart disease or stroke, chronic obstructive pulmonary disease, cancer, stomach or intestinal ulcers, migraine headaches, arthritis or rheumatism, asthma, HIV/AIDS, cirrhosis and other liver problems, and viral hepatitis (B, C or unknown). Perceived discrimination by a health care provider was based on self-report and included discrimination because of sex, sexual orientation, racial or ethnic background, proficiency in English, use of alcohol or drugs, homelessness and perceptions of drug seeking. Regular drug use was defined as selfreported drug use 3 or more times per week in the year before the interview; regular alcohol use was defined as binge drinking (consuming 5 or more drinks on one occasion) weekly or more often in the year before the interview. 27 Comparisons were made using the Student t test or the Mann-Whitney test (where appropriate) for continuous variables, and the chi-squared test or Fisher exact test (where appropriate) for categorical variables. For missing data (participant did not know or refused to answer), the denominators were adjusted accordingly.
We used logistic regression analysis to determine whether having a family doctor was associated with health status, proof of health insurance and substance use after adjustment for demographic characteristics. All variables that were significant at the p = 0.10 level in the bivariable analyses were included in the multivariable regression analysis and were adjusted for age, sex, lifetime duration of homelessness, sexual orientation, ethnicity, highest level of education, immigrant status, proof of health insurance coverage, having a chronic medical condition, diagnosis of mental health problem, regular drug use in the past 12 months, and binge alcohol drinking weekly or more often in the past 12 months. Analyses were performed using SPSS 16.0 for Windows (SPSS Inc., Chicago, IL).
Results
A total of 519 people were approached to participate in the study, of whom 426 consented to be screened for eligibility. Of the 396 screened participants considered eligible, 385 agreed to complete the survey (response rate 97%). Nineteen participants (5%) were excluded because of duplicate or incomplete surveys or missing data for the outcome variable. Of the remaining 366 participants included in our analysis, 287 (78%) were recruited from shelters and 79 (22%) were recruited from meal programs.
The demographic characteristics of the participants are provided in Table 1 . The mean age of the participants was 41.8 (standard deviation 9.7) years, and they had spent a median of 3 (interquartile range 1-6) years 97 (27) 266 (73) 3 (1) n = 210
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97 (46) 46 (22) 66 (32) n = 156
73 (47) 40 (26) 43 (28) 0.61 One hundred and forty-five (40%) of the 363 participants who responded to this question perceived that they were discriminated against by a health care professional in the 12 months before the survey (Table 1) . Homelessness (30%), use of alcohol or drugs (24%) and perceptions of drug-seeking (21%) were the most commonly listed perceived reasons for experiencing discrimination.
Almost three-quarters (74%, n = 270) of the participants reported having at least one chronic medical condition, and more than one-third (35%, n = 128) reported having received a diagnosis of a mental health problem (Table 1) . Less than half (46%) of the participants who had a chronic medical condition reported having a family doctor. Regular drug use in the 12 months before the survey was reported by 258 (72%) of the 361 who responded to this question, and binge alcohol drinking at least once a week was reported by 86 (24%) of the 355 participants who responded (Table 1) . Thirty-eight percent of participants who reported regular drug use and 35% of participants who reported weekly binge drinking had a family doctor.
The usual sources of health care reported by the participants and the sources of health care in the 12 months before the survey are provided in Table 2 . Participants were considered to have a family doctor if they reported either a doctor or a doctor's office as their usual source of health care: 147 participants reported a doctor as their usual source of health care, 7 participants reported a doctor's office, and 2 participants reported both a doctor and a doctor's office. In total, 156 (43%) participants in our study were considered to have a family doctor. Almost one-third (29%) reported having no usual source of health care. The main reasons for having no usual source of care included seldom or never getting sick (42%), avoiding doctors or providing own treatment (24%), and not having a health card (19%) ( Table 3) .
For the logistic regression analysis, we included 322 participants who had complete data for all variables of interest. The multivariable regression model showed an inverse association between lifetime duration of homelessness and access to primary care, with the odds of having a family doctor significantly decreasing with each additional year spent homeless (adjusted odds ratio [OR] 0.91, 95% confidence interval [CI] 0.86-0.97) ( Table  4) . Having a family doctor was significantly associated with being lesbian, gay, bisexual or transgendered (adjusted OR 2.70, 95% CI 1.04-7.00), having proof of health 
Interpretation
Many of the homeless people in Toronto who participated in our study did not have a stable, comprehensive source of primary health care, as indicated by the relatively small proportion (43%) of participants who reported a family doctor as their usual source of health care. In comparison, based on findings from the 2007 Canadian Community Health Survey, 88% of Toronto residents have a regular medical doctor, 28 a rate more than double that in our sample. Despite the provision of universal health insurance coverage, our findings suggest that barriers to primary health care exist among homeless adults in Toronto. One of the key barriers identified in our study was lack of documentation of health insurance coverage. Although all Canadian citizens and legal immigrants who are permanent residents of Ontario are eligible for provincially funded health insurance coverage, 29 many homeless adults in our study lacked proof of coverage because their health insurance cards had been lost or stolen. Only 7% reported that they were not eligible for coverage. The multivariable regression analysis showed that having a health card was significantly associated with access to primary care. Our findings point to the ongoing need to help secure and maintain health cards for homeless people, for example by offering programs at homeless service agencies to assist with the replacement and storage of health cards and other forms of identification such as birth certificates and driver's licenses. Additional mechanisms to improve access to primary care in this population include increasing the provision of low-threshold health care services (e.g., drop-in clinics and community health centres) that use alternative physician billing systems and do not require patients to present their health card. 30 Individuals who experience longer durations of homelessness may make their subsistence needs (e.g., food and shelter) a priority over health care that is not seen as urgent, such as preventive care and care in the early stages of illness. 9 Our analysis showed an inverse association between lifetime duration of homelessness and access to primary care, with the odds of having a family doctor decreasing with each additional year spent homeless. This association remained significant even after we adjusted for potential confounders and covariates, including substance use and diagnosis of a mental health problem. 31, 32 Prior research from the United States showed an inverse association between housing instability and having a usual source of care, 12 with less stable housing being associated with increased use of emergency department services. 11, 33 Taken together, these findings suggest that the barriers to primary health care may intensify as individuals move toward more chronic states of homelessness and begin to make their more immediate survival needs a priority, circumstances that can result in increased use of episodic health care services. Not surprisingly, we found that the odds of having a family doctor were significantly higher among participants who reported having a chronic medical condition than among those who did not have such a condition. This association probably reflected the increased need for care in the former group. 34 Of concern, however, is the large proportion of participants with chronic medical conditions who reported not having a family doctor. Only 46% of the participants in our study who had one or more chronic medical conditions reported having a family doctor, as compared with 94% of the general population of Canada who have hypertension, arthritis, diabetes or heart disease. 35 Ensuring access to primary care for individuals with chronic medical conditions not only prevents the progression of disease and improves quality of life, it also minimizes the overall burden on the health care system associated with the increased use of more costly ambulatory care services, such as emergency department services. Drop-in clinic (e.g., at shelter) 48 (13) 152 (42) Community health centre 41 (11) 112 (31) Walk-in clinic 40 (11) 108 (30) Hospital emergency department 35 (10) 196 (54) Hospital admission, overnight NA 88 (24) Hospital outpatient department 14 (4) 46 (13) Physician's o ce 9 (2) 161 (44) Other † 4 (1) 30 (8) NA = not assessed. * Categories are not mutually exclusive; participants could select more than one option. † Includes alternative health centre, jail, public health clinic.
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Substance use was common in our sample. We found that regular drug use and binge drinking had inverse associations with having a family doctor, although these associations failed to reach statistical significance in the multivariable model. Despite the increased need for care, substance users often have lower rates of health care utilization than nonusers and may face increased barriers to care specific to their substance use, for example discrimination by medical professionals or addictive behaviours pre-empting health care seeking. [36] [37] [38] Further efforts to engage substance users are necessary to prevent and manage the adverse health outcomes associated with substance use (e.g., HIV infection, hepatitis and overdose) and to improve access to treatment options, if desired.
Approximately 40% of participants in our study reported experiencing discrimination by health care providers in the 12 months before the survey, homelessness and substance use being the most common perceived reasons for experiencing discrimination. These findings have important health implications, since unwelcoming encounters with the health care system may negatively affect an individual's desire to seek health care in the future. 39 Given the high need for care in this population, further efforts are required not only to improve the availability of appropriate primary care services, but also to ensure that these services are welcoming and nondiscriminatory.
People who identified as lesbian, gay, bisexual or transgendered (LGBT) have been found to be at increased risk of certain health issues and often face unique barriers to health care. [40] [41] [42] However, we observed a significant association between LGBT status and having a family doctor. Prior research suggests that provider-related factors, including perceived gay-positivity, enquiry about sexual orientation and nonjudgmental policies, may reduce barriers to access among lesbian, gay, bisexual and transgendered people. 41, 43 Better access to care among LGBT participants in our sample may reflect the existence of specific services in Toronto that provide openly inclusive, nonjudgmental health care that are located near many of our recruitment sites. However, our results should be interpreted with caution. We were unable to stratify our analyses by sex owing to the small number of participants who were lesbian, gay, bisexual or transgendered (n = 30);
LGBT men and women may experience differences in access to care. 42 In addition, the status of being lesbian, gay, bisexual and transgender may have been underreported owing to the sensitive nature of the question. Government census and population-level health surveys in Canada largely fail to gather information on the health status of the homeless population, because they tend to exclude people without a telephone or permanent mailing address. Even when these surveys do reach homeless people, they are not designed to capture the unique circumstances and needs of many specific subpopulations such as homeless people. Thus, our study fills an important gap in knowledge and evidence about the health status and specific health issues and needs of the homeless population in Toronto. These findings may be generalizable to other large Canadian urban centres that have comparable homeless populations and similar barriers to primary care.
Limitations. Although our survey gathered comprehensive data on the health of homeless people, there are certain limitations to this research. We did not include homeless people who were not using either shelters or meal programs. However, prior research suggests that this subgroup is very small. 25 We excluded people not comfortable or capable of being interviewed in English. As a result, our sample may not be representative of the actual diversity of the homeless population in terms of racial, ethnic and cultural backgrounds, languages spoken, immigration status and country of origin. We did not include shelters that focus their services on families or youth, women escaping violence, and refugees. As a result, the health issues and needs of these subgroups are less likely to be reflected in the study findings.
Many of the data collected in our survey were based on self-report and may be subject to biases resulting from poor recall of past events or failure to disclose sensitive information. Finally, the survey did not properly address access to mental health services. Although unadjusted analysis showed that participants with a diagnosis of a homeless people's access to appropriate health care, such as enhanced efforts to provide accessible models of primary health care, increased efforts to ensure access to health cards, and enhancements to service provision that address issues of discrimination and poor treatment. mental health problem were more likely than other participants to have a family doctor, it is unknown whether these participants were receiving adequate specialist care for their mental health needs.
Conclusion.
Although a universal health insurance system eliminates many important barriers to primary care for homeless and other economically disadvantaged populations, we found that the existing system is not adequately addressing the health care needs of homeless people in Toronto. Less than half of the participants in our study reported having a family doctor, and not having a family doctor was associated with key indicators of health care access and health status, including increased duration of homelessness, lack of proof of health insurance coverage and having a chronic medical condition. Our findings suggest that increased efforts are needed to ensure 
